Enzymatic protection against peroxidative damage in isolated brain capillaries.
The content of polyunsaturated fatty acids, the activities of superoxide dismutase (SOD), glutathione peroxidase, glutathione reductase, and catalase, and the concentration of reduced glutathione were measured in cerebral microvessels isolated from rat brain. Polyunsaturated fatty acids, mainly arachidonic, linoleic, and docosahexaenoic acids, accounted for 32% of total fatty acids in cerebral microvessels. Whereas total SOD activity in the microvessels was slightly lower than that found in cerebrum and cerebellum, glutathione peroxidase and glutathione reductase activities were twice as high and catalase activity was four times higher. Glutathione peroxidase in microvessels is active on both hydrogen peroxide and cumen hydroperoxide, and it is strongly inhibited by mercaptosuccinate. After several hours of preparation, the concentration of reduced glutathione in isolated microvessels was 0.7 mumol/mg of protein, which corresponds to a concentration of approximately 3.5 mM. Our results indicate that the blood-brain barrier contains large amounts of peroxide-detoxifying enzymes, which may act, in vivo, to protect its highly polyunsaturated membranes against oxidative alterations.